ABSTRACT. Orthogonal wavelets on the Cantor dyadic group are identified with multiwavelets on the real line consisting of piecewise fractal functions. A tree algorithm for analysis using these wavelets is described. Multiwavelet systems with algorithms of similar structure include certain orthogonal compactly supported multiwavelets in the linear double-knot spline space S 1,2
INTRODUCTION.
To study the construction of wavelets and to study abstract harmonic analysis, we consider orthogonal wavelets on the locally compact Cantor dyadic group. In Lang [11] , compactly supported wavelets are constructed on this group; the construction proceeds similar to that of Meyer [16] , Mallat [14] and Daubechies [2] , via scaling filters. (See Holschneider [10] for general information about wavelets on locally compact groups; other constructions of wavelets on groups include
Dahlke [1] and Lemarie [13] .) The Cantor dyadic group may be ident!fied with the nonnegative real numbers as a measure space; harmonic analysis on the Cantor dyadic group corresponds to analysis using Walsh functions on the line. The wavelets constructed on the Cantor dyadic group turn out to be certain lacunary Walsh series on the line.
Here, we will continue study of these wavelets; we will consider these wavelets as wavelets on the real line. We will describe the form that the natural Mallat tree algorithm for these wavelets takes when used to analyze functions on the line. From the structure of the algorithm, we find that the Cantor dyadic group wavelets may be identified as multiwavelets on the line. In fact, they are multiwavelets consisting of piecewise fractal functions, in the sense of Massopust [15] . It is possible to develop their properties without reference to the Cantor dyadic group.
Other wavelet systems with a tree algorithm with the same structure include certain compactly supported orthogonal multiwavelets in the linear double-knot spline space S 1,2 described in section 7 below; approximations with these multiwavelets take the form of piecewise linear, not necessarily continuous functions. [4] and Hewitt [9] for more information about the harmonic analysis on the Cantor dyadic group. Also see Golubov et al. [5] PROOF. Let be the operator (6.2) . Now fl(x) f(x/2) A -I-sf(x) for 0 _< x < Applying to this equation and solving for fx gives the first result; the second result is similar.
We are now reaxty to describe the Cantor dyadic group wavelets of section 3 as piecewise fractal functions. Let be as in (3.1) and let 1 , 2 o T1, as in section 5.
if O_<x< 1-,+, bg(2x-1) if 1/2 < x < 1
We may show gn W2..-for n _> 1. Consequently g(x) (2x). The remaining assertions follow from lemmas 6.4, 6.5 and 6.6. We remark that we were able to show that 1 and 2 were orthogonlal, using lemma 6.5. Of course, this was already known in Lang [11] , using Fourier analysis on the Cantor dyadic group.
Other properties of these wavelets may be developed the techniques of this section, such as the scaling relations of theorem 5.1; but we do not pursue this here.
OTHER MULTI'WAVELET SYSTEMS WITH SIMILAR ALGORITHMS.
The Cantor dyadic group wavelets of section 3 have an algorithm with a particular structure as described by the diagram in section 4. That structure in part reflects the arithmetic of the Cantor dyadic group. Other multiwavelet systems unrelated to the Cantor dyadic group have algorithms with the same structure. We will describe one example, composed of multiwavelets in the double-knot spline space S1'2. This space consists of the functions, not necessarily continuous.
whose restrictions to each interval [k, k + 1) (k an integer) is a first degree polynomial; our notation resembles de Boor [3] and Plonka [17] . (Here, the first superscript refers to the degree of the basis functions and the second superscript refers to the decrement for regularity; thus the splines belong to C-1, meaning no continuity is required. We may describe this space as a linear spline space where pairs of 'knots' coincide. See de Boor [3] .) The multiwavelets will be compactly supported, piecewise linear and orthogonal; they fit into the general treatment of Plonka [17] IIPaf-flloo < (4a/3)(2-a)2, (7.2) where the supremum norm is taken over [0, 1] If we define Wo to be the span of the integer translates of %01 and 2, we find that V1 W0$ V0.
(This follows from the orthogonality of 1, 2 and 1, 2.) This, the scaling relations (5.1) with the matrix (7.1) , and the estimate (7.2) , imply that {#} is an orthogonal basis of L2(R).
The algorithm of these multiwavelets compares in speed and complexity with the ordinary Haar algorithm (note that the matrices A and A -1 have entries that are integers divided by 4).
This with the approximation result (7.2) above suggests the utility of these multiwavelets for applications such as image compression.
For more information about multiresolution analyses and multiscale relations on spline spaces with higher-order defects, or spline spaces with multiple knots, see Plonka [17] and [18] .
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